Arrays of controlled-geometry, semi-infinite pore channels of systematically varied crystallographic orientation were introduced into undoped m-plane (1010) 
The instability of high-aspect-ratio phases such as fluid jets, wires and rods is among the best known of these phenomena, with the initial stability criterion developed by Plateau in 1856 [1], and the first kinetic analysis by Rayleigh in 1879 [2]. Initially continuous cylindrical fluid jets are prone to the development and growth of periodic axial oscillations in their radius that lead to their breakup into a string of isolated droplets with a characteristic size and spacing. Nichols and Mullins
 [3, 4] 
extended the modeling of Rayleigh instabilities to solids in the 1960s. Solid rods and cylindrical cavities within solids were predicted to evolve into strings of particles or voids with a size and spacing sensitive to the mass transport mechanism dominating the morphologic evolution. The ability to identify the dominant transport
mechanism from the spatial characteristics and to estimate the relevant diffusivity from the temporal characteristics allowed for tracerless measurements of transport coefficients in a wide range of systems.
The analyses of Nichols and Mullins assume an orientation-independent, isotropic specific surface energy. In crystalline solids the specific surface energy often varies with orientation. As a result, equilibrium
shapes, rather than being spheres, can be completely or partially facetted, and some unstable high-energy surface orientations can be absent from the equilibrium or Wulff shape [5, 6] . The specific energies of stable surfaces generally do not vary significantly in a given material, with variations typically on the order of ±10-20% of the mean surface energy. However, it is not the variation in surface energy per se that matters, but the second derivative of the surface energy with orientation that is critical in dictating the perturbation energetics and kinetically dominant wavelengths [7] . Local [9] [10] [11] [12] , and on quantifying the effects of SEA on the morphological evolution of internal voids [9, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] Glaeser [31] extended the analysis of Stölken and Glaeser [29] [32] [33] [34] [35] to studies in which the equilibrium shape of both undoped and doped sapphire have been determined as a function of temperature [9-12, 22, 36] .
Heffelfinger et al. [33] [34] [35] [12, 36] , and in vacuum at 1900°C [11, 36, 37] Rödel and Glaeser [13, 15, 16] 
initiated studies in which photolithography and ion-beam etching
were used in conjunction with diffusion bonding to produce controlled-geometry, controlled-orientation pore channels in undoped sapphire. Subsequent work by Powers and Glaeser [18, 19] 
Experimental Procedures
The general experimental procedures involved in developing microdesigned internal defect structures by lithographic methods have been described in several review papers [17, 22] 
Results
The relaxation of the cross-sectional shape of pore channels has been discussed in prior studies [16, 18] , and is manifested in optical micrographs by an apparent radial shrinkage of the pore channels. The Figure 7a .
Twenty-four anneals were used to examine the temporal evolution of the channels. As channels of particular orientations neared breakup, anneal durations were adjusted to try to narrowly define the cumulative period of annealing for breakup. However, since in situ measurements were not possible, it is only possible to indicate a time window in which the breakup was completed. Figure 7a presents a polar plot of the range of breakup times for each orientation. Despite the resulting uncertainty, trends in the breakup times parallel those in the breakup wavelength. The average breakup times for the eight channels of each orientation ranged from 2 to 468 h, and as a result, a log scale is used for the times in

For most orientations, average breakup times were less than or equal to 5 h. Channels oriented parallel to [0001], completed breakup in times ranging from 2 to 20 h, and on average in 10 h. The most pronounced stability was exhibited by channels oriented parallel to a <1120 > direction, which required between 228 to 604 h for complete breakup, and on average 468 h. Simple models of the kinetics suggest that the evolution
times should be proportional to the square of the perturbation wavelength [31] . Figure 7b Figure 8 ; Figure 4 that the evolution wavelengths and times can vary considerably as the channel orientation and the nature of the bounding surfaces are changed. Figure 5 indicates Finally, experiments in which the growth of prescribed finite-amplitude perturbations was studied [20] showed significant shifts in L /R eq values in situations where the scatter in pore spacings, an indicator of "noise", was minimal.
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The enhanced stability of channels oriented along a <1120 > direction permitted and prompted an examination of the cross-sectional shape of these pore channels. An SEM image of a cross section is provided in
It is evident from
The behavioral differences observed between m and c planes in the Rayleigh-instability experiments are also consistent with other studies on the morphological evolution of m and c surfaces during annealing [33] [34] [35] 
Summary and Conclusions
Arrays of controlled-orientation semi-infinite pore channels were introduced into undoped m- 
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